TRAIL-induced cell death cooperates with IFN-gamma activation in the graft-versus-tumor effect against colon tumors.
The graft-versus-tumor (GVT) effect that occurs following allogeneic bone marrow transplantation (BMT) and donor lymphocyte infusion (DLI) is currently being subjected to intensive investigation because of clinical evidence for GVT efficacy against leukemia. In this report, we investigate the efficacy and molecular mechanisms of GVT against solid tumors, using a modification of the mouse parent-to-F1 BMT model. Mouse Colon26 cells in which tumor necrosis factor related apoptosis-inducing ligand (TRAIL) receptor expression was stably knocked down were transplanted to investigate the role of the TRAIL-TRAIL receptor system in the GVT effect. In addition, Fas ligand-(FasL) deficient mice on a C57BL6 (B6) background were used as donors, to determine the significance of the Fas-FasL system for the antitumor effect. The group that received B6 DLI followed by preconditioning with 950 rad irradiation underwent tumor reduction associated with the induction of IFN-gamma, TRAIL and tumor-cell apoptosis. In vitro cultured Colon26 cells were resistant to TRAIL but susceptible to the combination of IFN-gamma and TRAIL in a TRAIL-dose-dependent manner. The infusion of lymphocytes from FasL-defective donors reduced the tumor progression, although efficacy was decreased in the TRAIL receptor knockdown tumors but not in wild-type ones, compared with infusion of B6-derived lymphocytes. The findings indicate that GVT activity against subcutaneous colon tumors is efficiently induced by preconditioning with irradiation and allogeneic DLI, and that TRAIL and IFN-gamma act cooperatively in the antitumor effect.